The ultrastructure of the purified and lyophilized endotoxin from Escherichia coli 011I was observed by ultrathin sectioning. Onion-like globular membrane structures were observed in addition to rod-like and ribbon-like structures, indicating the existence of a globular membrane structure even in the dried state.
Purified lipopolysaccharide of gram-negative bacteria is reported to have a rod-or ribbon-like shape consisting of a trilaminar (1, 2, 6, 8, 10) or vesicular structure in liquid (4, 7) , probably formed as a result of interactions involving hydrophobic bonds and by Mg2+-mediated ionic bonding (3, 7) .
We observed the self-reassembly of the purified and lyophilized endotoxin of Escherichia coli to form several layers of the globular membrane, quite similar to an onion.
The lipopolysaccharide was extracted from E. coli 01 1 grown in the synthetic medium by the hot phenol-water method followed by the ethanol fractionation purification procedure and by lyophilization as described by Westphal et al. (1 1 ) . The ultrastructure of the lyophilized material was observed by electron microscope as follows. The dried endotoxin was applied to the surface of 3% agar, and then a thin layer of 3% agar, which became solid immediately, was poured onto the basal layer of agar. Small strips of this agar sandwich were cut out and fixed by I % osmic acid in s-collidin buffer, pH 7.0, for 2 hr. It was stained by half-saturated uranium acetate and embedded in Epon 812. After thin-sectioning with a Porter-Blum microtome, it was examined with an HU-IIA electron microscope at 75 kv.
Short rods and long ribbons as well as long, circular, onion-like structures were observed (Fig. 1) , and each structure consisted of trilaminar forms (Fig. 2) . These onion-like circular bodies indicate that each circular form in thinsectioned material arises from globular membrane and not from ribbons or threads.
The morphology of the endotoxin has been studied by many workers and shown to consist of discs and long ribbons as well as vesicles (1-10). It was dissociated by the addition of sodium dodecyl sulfate (5), sodium desoxycholate (6, 8) , and ethylenediaminetetraacetate or Triton X-100, or both (3). After removal of these reagents, the endotoxin was shown to be polymerized (3, 6, 8) , and hybrid polymer was formed when endotoxins from different species were mixed (9). De LITERATURE CITED
